Introduction: Parasitic myoma after laparoscopic myomectomy with power morcellation is an emerging concern that has an iatrogenic aspect. However, the duration necessary for observation to identify parasitic myoma has not yet been clarified.
INTRODUCTION
Advances in surgical equipment and techniques have facilitated laparoscopic myomectomy for symptomatic myoma in women desiring minimally invasive management. 1 However, this procedure requires the removal of excised myoma tissue through a small incision by fragmentation in the abdominal cavity. 1 Although the introduction of an electromechanical power morcellator significantly shortens the surgical process for specimen retrieval, 2 a power morcellator can produce viable myoma particles that may eventually disseminate within the peritoneal cavity. 3 In limited instances when minute myoma particles survive and become implanted on the tissue surface of the peritoneal cavity, iatrogenic parasitic myoma may eventually develop. 4 -11 Thus, for women who have already undergone myoma surgery with power morcellation, it is important to determine the appropriate duration of follow-up necessary to identify the potential development of parasitic myoma. 5 Herein, we describe a case of parasitic myoma diagnosed 14 years after the patient had undergone laparoscopic myomectomy with power morcellation. Institutional review board approval of Gifu Prefectural Tajimi Hospital and informed consent of the patient were obtained to report this case.
CASE REPORT
A 47-year-old, gravida 2, para 2 woman was referred for an unusual pelvic mass found at regular checkup by transvaginal ultrasonography. Her gynecological history was significant, for laparoscopic myomectomy with power morcellation for intraligamental myoma 14 years earlier. On axial T2-weighted magnetic resonance imaging (MRI) (Figure 1A) , a mass suspicious for parasitic myoma in the left adnexal region (arrow), an intrauterine lesion with possible multiple endometrial polyps (arrowhead), and an intramural myoma were identified.
After informed consent was obtained from the patient and her husband, single-port laparoscopic-assisted vaginal hysterectomy and bilateral salpingo-oophorectomy were performed. The parasitic myoma attached to the left pelvic peritoneum (Figure 1B, arrow) was then excised by blunt dissection, with coagulation and cutting of the feeding vessel with Ligasure V (Covidien Japan, Tokyo, Japan). The excised tissue ( Figure 1C , arrow) was put into a retriever bag and carried out of the body through the umbilical incision after fragmentation with a cold scalpel inside the bag. Then, a small parasitic myoma growing on the omental surface was identified (Figure 1D, arrow) . After the omentum had been pulled out of the body through the umbilical port, a partial omentectomy was extracorporeally performed. Finally, 2 peritoneal parasitic myomas with a diameter of 5 and 3 cm each and 2 omental parasitic myomas with diameter of 0.5 cm each were retrieved.
Histopathological examination demonstrated that these parasitic myomas ( Figure 2B ) were similar to the myoma tissue excised 14 years earlier (Figure 2A) . The postoperative course was uneventful. Evidence of tumor recurrence has not been noted a year after surgery.
DISCUSSION
The laparoscopic power morcellator was once thought of as a significant advance in avoiding major laparotomy for specimen retrieval during laparoscopic myomectomy for many women with symptomatic uterine myoma. 2 However, its use has now raised concerns, including parasitic myoma, which can adversely affect a woman's health for a long time. [3] [4] [5] [6] [7] [8] [9] [10] [11] Parasitic myoma is a rare form of late complication after power morcellation, with a reported prevalence of 0.4% 8 and 1.2% 9 in large case series. However, because it may occur years after power morcellation, it seems reasonable to speculate that a significant number of cases have remained undiagnosed because the patient was lost to follow-up, was asymptomatic, or was receiving treatment elsewhere.
In addition to determining the true incidence of parasitic myoma, an important concern is clarifying the duration of follow-up necessary to identify the occurrence of parasitic myoma. If parasitic myoma possesses progesterone dependence similar to that of ordinary uterine myoma, 12 follow-up could be terminated by the time of surgical or spontaneous menopause. However, if there is a possibility that presently unknown altered cellular characteristics are acquired during the process of parasitic myoma formation, follow-up for a longer period may be necessary, even after menopause.
Upon reviewing 11 cases reported in the literature, 4 -11 with precise descriptions of the use of a power morcellator for myoma extraction, the median duration of parasitic myoma development after power morcellation was 5 years (range, 0.9 -9 years). However, the present case indicates that a longer observational period is needed to identify the health problems related to parasitic myoma.
The natural history and developmental mechanism of parasitic myoma after power morcellation are not well understood. 4 -11 Even though the loss of viable tissue fragments within the abdominal cavity during power morcellation could be responsible for the later development of parasitic myomas, such particles, which are devoid of blood supply, would be mostly reabsorbed in the peritoneal cavity. On the other hand, if retained fragments establish a blood supply from the peritoneal surface, implantation and subsequent growth of parasitic myoma can occur anywhere in the peritoneal cavity.
During the implantation process, in addition to the simple attachment and growth of myoma particles, other stimulatory factors such as progesterone may facilitate attachment and growth by promoting neovascularization, 5 even from small myoma fragments, as shown in the present case report.
The diagnosis of retained myoma fragments forming parasitic myoma is challenging both clinically and radiologically, because most patients may be asymptomatic or have nonspecific initial symptoms such as pelvic pain and dyspareunia. 4 -11 Therefore, in women with a history of laparoscopic morcellation who report new or recurrent pelvic symptoms or present with a new pelvic mass, iatrogenic parasitic myomas should be included for the differential diagnosis as a late complication of power morcellation. However, the finding of an unusual pelvic mass by ultrasonography warrants the exclusion of a malignant condition, and further diagnostic examination by MRI, because of its superior space-resolving power, would be necessary before determining the appropriate management procedure.
In conclusion, long-term follow-up is necessary to identify parasitic myoma after laparoscopic myomectomy with 
